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e  d  wind cw  state  is  also  taken  from  the  next  most  ad  latent  win  • 

In.  other  systems  the  effect  is  global  .  with  space  created  ft,:  a 

window  bv  taking  space  from  all  the  other  windows  in  the 

The  effects  of  these,  two  approaches 


or  column  of  the  displa;. 


-r.e  layout  of  a  display  are  illustrated  in  Figures  1,  2,  and  3 
Three  hypotheses  are  proposed  regarding  the  effects  of  these  two 
at;  roaches  or.  the  amount  ot  time  "he  user  must  devote  to  window  manage¬ 
ment  In  stating  these  hypotheses,  it  is  assumed  that  a  maximum  of  M 
r:ws  of  windows  are  permitted  or.  the  display.  The  mean  number  of  data 
sets  tr.ar.  car.  be  displayed  in  their  entirety  within  the  spatial  conf  ines 
:  each  of  “fuse  M  rows  is  denoted  by  N .  Thus,  on  average  .  the  to*al 
-.r~a  available  on  the  video  display  is  sufficient  to  permit  the  sirr.ul- 
■  ar.eous  displ-y  of  MxN  data  sets  in  their  entirety  -Ter,  less  -han  M 
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lews  on  trie  display  and  the  data  sets  displayed  :r.  these 


windows  are  approximately  equal  in  size,  it  is  likely  that 


eac.n  ot  " - e 


w meows  contains  s 


tace  ir:  excess  ot  that  required  to  display  the  full 


.onter.ts  of  the  associated  data  set  Thus  it  an  existing  window  needs 
e  enlarged  or  a  new  window  needs  to  be  opened,  the  small  amount  ot 
.pace  that  will  be  taken  from  each  window  to  accomplish  this  operation 
,"«r  t  te  global  approach  may  leave  these  windows  sufficiently  large  to 
:  tr.tm.ue  display  of  the  full  associated  data  sets  Under  the  localized 
ittr  >acf.  however,  space  will  be  caxen  from  on.lv  one  or  two  windows, 
the  large  amount  of  space  that  each  of  these  windows  must  give  up  mav 
.  e  ave  these  windows  too  small  to  continue  display  of  the  ful .  assoc  1  a  tec 
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*:vo  clan  sens  rnat  vary  great' iv  in  size 

The  .ras  is  for  this  hvpotr.es  is  is  as  fo  1  lows  •  Vie:  there  are  less 
that,  MxN  vinrfows  or.  the  displav  and  the  tiara  sets  cits? laved  ir;  these 
windows  varv  great Iv  ir.  sire,  it  is  1  ikeiy  that  some  windows  contain  a 
ereat  deal  more  space  than  that  required  to  displav  -.heir  contents. 

•vtiie  other  windows  Uo  now  contain  much  excess  space  it  the  data  sets 

required  tc  perrons  a  :usk  are  h i bh 1 v  interdependent  the  full  contents 
of  several  of  these  data  sets  mav  need  to  be  displaced  s  imu  1  tareous  1  v  to 
permit  performance  of  the  tasx  If  an  existing  window  needs  to  be 
enlarged  or  a  new  window  needs  to  be  opened .  the  localized  approach  per¬ 
mits  the  user  to  take  space  or.lv  from  those  windows  with  sufficient 


excess  space  to  meet  the  needs  c:  the  operation  Under  the  global 
approach  more  vir.dows  would  be  affected  by  the  operation,  increasing 
me  likelihood  that  windows  without  much  excess  space  would  be  reduced 
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.nations  All  texraa  irit-a:  and  output  •  questions  to  be  answered  bv 
the  participant  window  management  commands  entered  bv  the  participant, 
teedback.  directed  to  fie  participant  and  answers  entered  bv  the  partie 
1  pant  were  directed  to  the  monochrome  text  monitor  (see  Figure  6.  A 1 
tc-ta  sets  were  displayed  in  a  grapnioal  windowed  environment  on  the 
grapn :  cs  monitor  in  white  on  a  black  background.  Figure  '  illustrates 
tr is  environment .  ' Asterisks  denote  the  endpoints  of  data  sets  The 

A.'TA  :  ET  MENu  contains  icons  of  data  sets  that  have  vet  t:  te  displayed 
The  HIDDEN  DATA  SETS  menu  contains  icons  of  data  sets  chat  have  been 
v*d  from  the  display  to  rnaice  room  for  other  data  sets 

Independent  Van  a e  s 

••enables  were  investigated  The  first  window 
«-.b  tested  at  two  levels:  loci 

r . d e d e r. dent  variables  t  o g e  t  h e  : 
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Windowed  Data  Sets  Displayed  on  the  Craphi  .a  1  Display 
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“he  r.  u .  1  •.•..T.csnts  ot  a  data  set  was  the  same  as  in  the  low  variability 
:  a  Sr*  hut  ;ome  data  sets  required  little  space  for  complete  display . 

-T.  i  e  j^ters  required  mucn  larger  amounts  of  space  data  set  w--  i  "  t  s  were 
ormallv  distributed  with  a  standard  deviation  equal  to  one  -  fourth  of 
the  mean  data  set  width:  "he  third  independent  variable ,  inter depen¬ 

dency  cl  data  sets  was  tested  at  two  levels  low  and  high.  Ir.  the  low 
interdependency  case  participants  were  required  to  retrieve  information, 
from  two  data  sets  at  a  time  to  determine  facts  e.g.  What  is  the  dif¬ 
ference  between  the  total  number  of  trapezoids  and  rectangles  contained 
in  data  set  z  and  the  total  number  of  circles  and  parallelograms  ton- 
•  ained  in  data  set  k?  ;  .  In.  the  high  interdependency  case  two  to  four 
tat a  sets  nee dew  to  be  accessed  to  determine  facts  eg. ,  What  is  the 
total  number  of  squares  contained  in  data  sets  e.  o.  r.  ar.d  t1  :  The 
task  set ;  employed  in  the  low  and  high  data  set  interdependent'.-  treat¬ 
ment  conditions  are  included  as  Appendix  F 

Experimental  Design 

There  were  eight  treatment  conditions  resulting  from  -he  .crossing  c 
two  window  management  approaches  two  levels  of  lata  set  size  variabil - 
.tv.  ar.d  two  leve  s  of  data  .set  interdependency  A  comp  ..e  t  e  1  v  wi  tr.:  r.  • 
s. experiments.  design  was  used  dee  Figure  3  , 
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quest  lor s  requiring  the  subject  to  use  tne  window  management  system  to 
determine  specific  facts  from  the  20  data  sets;  The  if  subcasks  in 
earn  treatment  condition  can  he  divided  into  two  ph:ses. 

The  first  phase  includes  the  first  is  subtasks  To  complete  -he 

first  subtask  the  subject  had  to  open  two  windows  to  accommodate  two 
fata  secs  from  which  the  suoject  needed  information .  In  each  of  the 

-  rd .  5  th ,  "th .  rth.  ll.ch,  12r.h  ‘.5th,  and  l?th  subtasks,  -he  subject  had 

to  open  an  additional  window  to  accommodate  a  new  data  set  from  which 
the  subject  needed  information.  To  complete  these  and  the  other  sub  - 
tasks  in  this  phase,  the,  subject  might  also  need  to  enlarge  or  reopen 
v.  -4-.VS  Enlarging  would  be  necessarv  if  an”  of  the  windows  containing 
f a • a  sets  necessarv  to  complete  a  subcask  were  too  narrow  to  displav  the 
‘.11  -or.  ter.-  %  of  the  associated  data  set.  Reopening  would  be  necessarv 


•omt  .ere  a  s • 


f  a:.-/  of  the  windows  containing  data  sets  necessarv  : 

ask  were  automat  leal  Iv  closed  The  first  IS  .sub  tasks  were  categorized 

s  l  , :  because  ter  windows  had  to  be  opened  to  complete  all  sub “ask 

-■■.is  f  i  '■  •*  Th.  ■  '  wa  -he  average  ;n  r  of  c.a*  ,.  secs  v'  a-  ou.d  be 


r.e  '.isK  comport  tor:  :  tme  uumbe  r  or  v:  nriow  Mr.ajf.ien:  op. 
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:  ond  i 


.o  .ur i crs  were  recorded  r o r  eaen  of  the  ei jnr  treatment 
'as*  .:s*'cr  jetton  rime  was  dittoed  into  two  primary  components  •  window 
■.ar.jjeaer  c  "  i  me  and  task  so  Is.:  icr.  time 

:  r.dow  management.  "tie  ir.c  laded  an-.'  -  ime  trie  subject  spent,  arranging 
r.e  u:  spiav  screen  into  a  configuration  "hat  was  sui'abie  to  complete 
re  suDtask  V :  : .  w  management  time  itself  was  composed  of 

opening  time  which  i r.e  1  udea  the  Time  spent  opening  windows, 
enlarging  time  which  included  the  time  spent  enlarging  windows: 

"  reopening  time  which  1- eluded  the  t _  a  «oent  reopening  windows 
Tasic  solution  time  was  -ne  time  the  subject  devoted  to  determining 
re  specific  facts  requester,  once  he  had  arranged  the  windows  into  a 
:r figuration  suitable  to  perform  this  task 

To  permit  testing  of  the  previously  stated  research  hypotheses .  the 
u-  tenner t  measures  were  categorized  as  follows 


Measures  based  on  the  performance  of  subtasks  1  through  18. 

Sub tasks  1  through  13  were  performed  under  conditions  in  which 
me  numoer  of  windows  on  the  display  was  less  than  the  mean 
number  of  data  sets  that  could  be  fully  displayed  within  the 
area  available  on  the  video  display  c.MxN  -  2x5  -  10;  . 

Measures  based  on  the  performance  of  subtasks  19  through  36 
These  subtasks  were  performed  under  conditions  in  which  the 
number  of  windows  on  the  display  was  equal  to  or  greater  than 
the  mean  number  of  data  sets  that  could  be  fully  displayed 
within  the  area  available  on  the  video  display 

Measures  based  on  the  overall  performance  of  all  36  sub: asks. 
These  measures  provide  an  overall  indication  of  the  relative 
efficiencies  of  the  two  window  management  apprcao-.es  tor  the 
ted  rack  sets 
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perceived  ease  -  ot  -  learning  and  sar  ’.  s  tac  t  i  on  .  A'  :r.e  conclusion  oi  ■  r 
a  -  -dv  .  t  ■  J  suD'ecr  cotsr.eted  a  second  cue  s  r  .on  a  a re  ascertain:  r.e  h  •  •> 
tveral  1  satisfaction  and  preference  tor  ~l,e  two  window  aanagemer.t 
a  p  o  r  t  a  c  h  e  s 

Anal vs  ;  s 

A  tr  ree -  factor  within  -  sub - ect  anal vs  is  of  variance  was  perform* 
t :  determine  wnich  window  management  approach  provided  the  most  ef fee 
tive  human-computer  interface  under  each  of  the  four  decision  making 
scenarios  and  during  each  of  the  two  phases  "ested  i  less  than  10  dis- 
p laved  data  sets  and  10  or  more  displayed  data  sets1  Analytical  •  om 
par i sons  were  pe ’■formed,  where  appropriate,  to  determine  the  locus  of 
arty  significant  interactions  among  the  independent  variables  chat  wer 
identified  by  the  analysis  of  variance  An  analysis  of  variance  sumro 
table  is  presented  ir,  Table  I 
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Window  Management  Time  and  Number 
of  Window  Management  'Iterations 

less  Than  10  Dlsrlaved  Data  Sets 

Tables  II  and  III  contain  the  ANOVA  summary  tabes  for  window  man¬ 
agement  time  and  number  of  window  management  operations,  respectively. 
The  Window  Management  Approach  < A >  x  Data  Set  Size  Variability  :  Dv  x 
lata  Set  Interdependency  (Di)  interaction  is  significant  for  both  me as  - 
..res  Figures  ?  and  10  depict  this  interaction  for  management  time  and 
:.  _Tter  of  management  operations,  respectively  S impl e - effects  F- tests 
Titles  IV  and  V)  indicate  that  the  simple  A  x  Di  interaction  is  sign:;. 
.  tit;  for  both  measures  when  data  set  size  variability  is  high  Mu  1  r.  i  - 
tie  t- tests  indicate  that  when  data  set  size  variability  is  high,  the 
g 1 ■ ' a  ^  approach  results  in  significantly  less  window  management  tire  at 
be we  r  management  operations  than  the  localized  approach  if  data  set 
i:  -  e  z'  b  e  v  e  r.  d  e  r.  c.  v  is  low.  while  i  c.  r^sui  -  s  in  more  ma:  a  p,e  me  n  “  *  :  :v  .ini 
:.a  raiment  .f  ;v::s  than  *  he  ;  ocai  i;:ed  a;,  v  no  a  h  it  da  r  a  sr" 
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interact  Lor.  suggests  that  when  tr.ere  are  Loss  *  ten  'etc  data  se-s  or.  *r. 

i  s"  .  dv  and  data  sec  sire  variiim.  ■  rv  c  s  nigh.  pcriornunce;  w.  r,  tree 
global  approach  is  sensitive  to  changes  in  data  set  interdependency , 
while  performance  with  the  localired  approach  is  insensitive. 

The  simple -effects  F -  tests  or.  the  A  x  Tv  x  Di  interaction  reveal 
-i in; t leant  s tuple  main  effect  of  window  management  approach  on  both 
•dependent  measures  when  data  set  size  variability  is  low  see  Tables  I 
and  V'  This  effect  indicates  that  when  data  set  size  variability  is 
low,  the  global  approach  requires  less  window  management  time  and  fewe 
window  management  operations  '53.67  s  and  10  00  operations'  than  the 
localized  approach  <  91  89  s  and  15  .ad  operations  )  regardless  of  the 
level  of  data  set  interdependency 

The  simple-effects  F- tests  on  the  A  x  Dv  x  31  interaction  also 
indicate  that  the  simple  main  effect  of  data  set  inter  dependency  is 
significant  for  both  dependent  measures  when  data  set  size  variability 
:s  high.  Less  window  management  time  and  fewer  window  management  oper 
at  ions  were  needed  to  complete  tasks  when  the  interdependency  among  da 
sets  was  low  f85 . 02  s  and  Id. 81  operations)  than  when  it  was  high 
H  88  s  and  16  25  operations.  The  significant  simple  A  x  Di  inter¬ 
action.  however,  indicates  that  this  effect  is  valid  or.lv  for  the  glob 
npp roach  Performance  of  the  localized  approach  is  insensitive  to 
changes  in  data  set  interdependency  when  data  set  size  variability  is 
r. i  gh 

The  interaction  n£  window  management  approach  with  data  set  size 
a  r  ;  a  b  i  1  i ‘  :  s  s  :  er.  i  t  :  rant  for  both  measures  Figures  »  .  ar  i  12  dep’.c 

-‘■.is  :  r  •  e  ta-‘ ‘  :  on  c  :  c.anagemett  •  i  and  number  ■'  i  ma  ■‘.ace  met' 


re  '  - 1  i  r. s  i-  s r  e  ■  '  :  *.v  _  M. .  "  i.  p  .  *-  *.  *  t* .-i  ?  p  *■„  * .  ■ . .  v*  '  r  .1 "  *  r. »■  r;  .-1 . 

3  p  p  r  Dac  n  results  : :  1  .ess  v  t  r.  :i  c  v  Tiar.age  m  e  r. t  .  e  a  r :  d  f  e  v  e  r  w  1  r*  d « ;  v  :r  3 : :  • 

?  rC  e  it  e  r  .  -.'per  a  *.  1  pi.s  ^  «.  .3  .  .  »>.eo  <ijjpr  oiicri  wr*eri  -rata  set  s  *.re 

at  iabi  -itv  vs  Low .  :  .t  is  r.c:  sign  ..f  icar.tiv  different  from  the  local  - 
teed  approach  when  da  t  a  se*  site  variability  is  high  Table  VI 1  •  The 
underlying  A  x  I>.  x  D  i  :  terac  *  :  or.  indicates,  however,  that  the  latter 
result  vs  our.de  :  ..  „  s«*  :  r.terdependencv  Specif  leal  Iv .  the 

ral  c  iple  *.  “ests  of  T.nble  VI  indicate  that  when  data  set  sice  "sria- 
tiiitv  .5  hign  -tie  g  1  •  r  a .  approach  results  in  less  window  management 
time  ar.a  fewer  window  management  operations  than  the  localized  approar 
if  data  set  in  te  raepende-.c  v  is  low  Vher.  both  data  set  size  variabili 
and  data  set  interdependent,'  are  high,  the  global  approach  results  in. 
more  management  time  a no  operations  than  the  localized  approach.  The 
significant  A  x  Dv  interaction  depicted  in  Figures  11  and  12  suggests 
that  when  there  are  less  than  10  data  sets  on  display,  performance  wit 
the  global  approach  is  more  sensitive  to  changes  in  data  set  size 
variability  than  performance  with  the  localized  approach. 

The  main  effects  of  all  three  independent  variables  are  signifies 
for  both  window  management  time  and  number  of  window  management  opera  - 
■  .ons  Less  window  manangement  time  and  fewer  window  management  opera 
tior.s  were  needed  to  complete  task"  for  the  global  approa  h  ■  "’2  'is  at. 
T  v.  operations  -.ha  a  tor  the  localized  approach  / 90  91  s  and  15  .1 

■•r e'-a- iorvs  The  vr.de rl  zing  A  x  Dv  x  Di  interaction  indicates,  hoveve 
-ha-  t  h  i  r.  effect  foes  not  hold  generii.lv  The  localized  approach  is 
i  ■  i  '■  r  .  ”  -  e  r\  _  *,  s  .  -i  i'  iv  r  o  a  t  l  v  if  ( 1  a  "  a  set  size  •’ s  r  i  a  f  ,  .  .  a  t  ; f. ,  ■  t  v 
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6  s  and  12  '2  operations  that:  -h*  n  war  :  . ,  ><.•  j;  s  . .. 

operat ions •  The  underlying  A  x  D-  interaction  Indicates  howevt:  *:— ■ 

this  effect  does  not  hold  general iv.  1-  is  due  to  the  superior  peri  r- 
mance  of  the  global  approach  when  data  set  size  variabil itv  is  low  see 
Figures  11  ar.d  12:. 

i.ess  window  management  time  ar.d  fewer  window  management  operations 
were  needed  to  complete  tasks  when  the  interdependent v  among  data  sets 
was  low  ' '  00  s  and  13.56  operations:  than  when  it  was  high  •• 86  ?C  s 
and  la  61  operations1'  The  underlying  A  x  Dv  x  Di  interaction  suggests 
that  this  result  is  due  primarily  to  improvements  in  the  performance  of 
the  global  approach  at  nigh  data  set  size  variability  when  interdepen¬ 
dency  is  low  rather  than  nigh 


Ten  or  More  Displayed  Data  Sets 

Tables  VIII  and  IX  contain  the  AN’OVA  summary  tables  for  winnow 
management  time  and  number  of  window  management  operations,  respec¬ 
tively  The  interaction  of  window  management  approach  with  data  set 
:  r.rerdepenoenev  is  significant  for  both  measures  figures  13  and 
depict  this  interaction  for  management  time  and  number  of  management 
operations  respectively  Multiple  t- tests  show  that  the  localized 
approach  results  in  ..ess  window  management  time  and  fewer  window 
management  operations  at  both  levels  of  task  late rdeper.de r.c y  •  Tab '  e  X 
The  significant  interaction  indicates,  however,  that  the  advantage  ot 
the  local:  .red  approach  over  the  g  1  oba  1  --.pp  roach  is  greater  wren  the 
tasks  at-  h:  gr.lv  i"cr  ...  render. t  liber  mere  are  '  '  r  r  -  m  :.»'a  s  - 

o',  the  :  .  -  u  1  j  .•  -  e  :  t  c  t  to  :  e  with  'he  g  .  •  !  •  i .  :  • :  •  -  •  it;  •  •••: '  <  ’  >  <■ 
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localized  approach  .289  63  s  and  30.63  operations  than  under  the  global 
apt-roach  -03  .  29s  and  73  20  operations  Less  management  time  and  fewer 
rar.az.emer. t  operat  ions  were  reeded  to  complete  tasks  when  the  interdepen¬ 
dency  among  data  sets  was  low  :'2b2  31  s  and  50  66  operations,'  than  when 
it  was  high  < 4.30  65  s  and  S3  operations.- 


Entire  Task  Bloc k 

Tables  XI  and  XII  contain  the  AN07A  summary  tables  for  window  man¬ 
agement  time  and  number  of  window  management  operations  respective!;.' 

The  interaction  of.  window  management  approach  with  data  set  interdepen¬ 
dence  is  significant  for  both  dependent  measures  Figures  15  and  16 
iepict  this  interaction  for  management  time  and  number  of  management 
derations  respectively  Multiple  t- tests  show  that,  the  localized 
approach  results  in  less  window  management  time  and  fewer  window 
r -mage  merit  operations  than  the  global  approach  ror  both  low  and  h  i  gn 
■ia'.i  set  in  te  r  dependent  v  cases  Table  XIII  :  The  interact  ion  indicates 

tnat  me  advantage  of  the  localized  approach  over  the  globa.  approach  is 
z  r  e  tte r  when  the  tasks  are  higr-.i.v  interdependent.  Fi  gures  .  :  and  *6 
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i.  ;’e>i  app  l  oat  n  results  ir.  t  evt?  r  window  management  opera  • 

'.  e  g  .  vut  .  opr  r  ..t  tor  t  ■  o  * ‘  low  ar.d  tiigri  mi*ra  set  s'  z  e 
■  asks  '.Table  /TV  •  "igure  1'  suggests  tr.a~  -'r.e  local :  zed 
.  a  •  •  icularlv  advantageous  when  'he  var  i.it  ...*.•  ■.•!  2a  ta  a: 

.  t  also  suggests  that  performance  with  the  global 
itproarh  Is  more  sensitive  to  changes  m  da  t  a  s**t  size  variabiii tv  than 
:  e  r  1  r .t. a n c  e  v  *r.  * e  1  ■  •  ; a  :  z  e  ci  approa c h  . 

The  ma.n  effects  of  window  management  approa.  h  and  tala  set.  int«r- 
:e pendency  are  also  sign  it;  :ant  for  window  management  : ime  and  number  o: 

> :  tsow  management  ope  ratio,  s  Lets  window  manageme  r.  i  time  and  fewer 

.  . dev  management  operations  we:-’  needed  to  complete  tasks  under  the 
.  alized  approach  180.61  s  and  76  01  iterations}  than  under  the  global 
•:  v.  r  vach  -  ’o  Ct  s  and  86  ;  *  .teratioiu.  Loss  management  time  and 
—  wer  management  operations  were  needed  to  complete  tasks  when  the. 

. t<?  rdepe  tce;v  v  among  data  sets  was  low  (lid  32  s  and  6 .  1 2  operation'' 

■tat  wr.en  T  was  high  1  ii  ’  36  s  and  98  16  operations 
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rt:j  set  interdependency  is  also  significant  So  Tut  Lon  times  were 

shorter  -her.  the  int e r de pe nee r.c v  among  data  sets  was  lew  -61  s 

w'-  er.  it  was  high  (523  66  s  ■  Predictab  Lv  window  management  apt  ro; 
■  r.  rite  time  devoted  to 


■\>  P  _  _  r 


S  6  rill  i  !”.  i  P.jS  .  .  t*  i  t  ’ll  .  c  .5  ”  e  ( 


-  n  o n  ©  3  s u  l  ‘r  j D  *  6  vir.ee v  or.,  i  ^;.4r <ic  1  on  ri 3 s  b  *?  ©  r  *.  ac. r.  i c 


;  .3  v  p  a 


T .i "  x ©  a .  x  p r  p  s  p  -  s  *_  r. e  .-Wj '*  A  s ‘..jjirna r v  r  a t_. .  p  t  u r  t  <. . .s k  s •>  .ur  i o r,  t,  l .t © 
ter.  ten  or  more  data  sets  had  been  displayed  There  are  no  significant 
tteraction  e  f  f  e c t  s 

The  main  effect  of  data  set  size  variaoil itv  is  significant  less 
Lme  war  needed  to  solve  rases  when  the  data  set  size  variability  was 

•  v  ■'tfi.zcs  than  when  it  was  high  6  3-*  28  s ,  The  main  effect  of 

it  a  set  in'erdeper.dencv  is  also  significant.  Solution  times  were 
tarter  when,  the  interdependency  among  data  sets  was  low  -*9*1 .  78  s  )  that 
ter.  it  was  high  <672.76  s )  Again,  window  management,  approach  has  no 
fleet  on.  the  time  devoted  to  determining  rhe  reques-ed  information 

-tire  Task  Slock 

Table  XV II  contains  the  Af.'OVA  summary  table  for  the  entire  bl-’ck  ■  r 
me  s  There  are  no  signif lean  t  i  r.t  e  r  a  c  t  i  o  r.  ef  fee  t.  s 
The  main  eff>  ■- *  of  data  set  size  y.ari  abi  i  i  tv  is  s  i  *r.  1 1  i  >  an*  less 
■was  needed  to  stive  tasks  when  the  data  set  size  var  :  <>t  :  .  v-'  was 
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N  r.'  tr  i _ ..  i  a.  p.  c  o  r  r  *■-*  c :  t  u  o  ^  j.  r,  l  ■  ~  p  s 

Tables  XV III.  XIX,  and  XX  present  the  A.N'OVA  ssaxarv  tables  tor  the 
'  trter  >t  incorrect  task  solutions  when  less  than  ~er.  data  s**cs  had  tee:; 
list  .aver,  r,  '  -  screen,  tor  me  remainder  of  me  task  n ;  uc  k .  and  tor 
me  entire  ta-.K  block,  respec  t  me  »  i  <„  t  the  i  ndepende r.  variables  . 

rimer  singly  or  it.  corcbinat  let.  ariemed  the  numbe  r  of  incorrect  task 
selutic-s  Table  XXT  preset."  ~  m.e  :;e  i:  numbers  of  incorrect  task  solu¬ 
tions  entered  m  each  treat. -cent  condition  for  the  initial  portion  of  the 
task  block,  the  remainder  of  me  "ask  block,  and  the  entire  task  block. 
Te  mean  numbers  of  incorrect  solutions  are  generally  low,  not  exceeding 
■wo  per  task  block  m  any  of  the  treatment  conditions  f out  of  3e  total 
stl  at  tons  per  task  block  The  maximum  numbe  r  of  incorru.  solutions 
entered  bv  a  sub-e-m  in  a  treatment  condition  was  four 
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Table  XXI  Mear  Numbers  or  Incnrrec*  Sol  ut :  r.% 

a'  Less  than  1"  displayed  data  sets 

Approach 

Localized  oIoda-. 

Low  Inter-  High  Inter-  Low  Inter-  High  Inter- 
dependencv  depenaer.cv  dependency  dependent  v 

Low  Size 

Variability  0  75  0.75  0  88  0  63 

High  Size 

Vari ability  0.75  0  63  0  88  0  7; 

b  Ten  or  more  displayed  data  sets 

.Approach 

Localized  Global 

Low  Inter-  High  Inter-  Low  Inter-  High  Inter¬ 
dependency  dependency  dependencv  dependency 

Low  Size 

Variability  113  1  38  1  13  1  25 

H i gh  Size 

Variability  I  25  1  38  1  13  1  25 
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r.  a ae r.  s  i  o  n  -j  o  r  o  e  :* .  e  i  v e  •. 


n i s  -j-ies: 


r.  o  r.s  .  L  ^  >3  ^ 


iacnes  were 


:  r . e  : o nr  .us  :  o n  o r 


.3*1. d  w £i s  ana  .  v.:  tu  j s  i  r. r  *-r>*  f-ru.->Ka  *.  *  a  -  ~ ■ 
“he  comparisons  of  the  “wo  wir.ccw  manage 


se  stem  near. 


ar.v  of  the  treatment 


eacn  partic  '.pan*,  was  a. so  asKeu 


rank  the  r  wo  window  management  apcroacr.t  s  in  order  of  over.".  1  1.  preference 
-.rpe  r.ci  x  £  Six  sublet  rs  indicated  a  preference  for  the  localized 
act- roach .  while  two  sub*ecrs  preferred  the  global  approach .  The  Fried- 
nan  test  ribbons.  1  ? 8 5  *  was  .see  analyte  this  data  with  window  jar- 
agerrer.t  approach  the  factor  of  interest  and  subjects  the  blocking 
factor  The  res  -Its  of  mis  analysis  indicate  that  there  is  no  signifi- 
: arc  difference  m  preference  between  the  two  window  management 
proaches  p  >  1  li 


meet  tze  needs  of  the  operation,  and  :  t  mav  be  possible  to  take  space 
t  r  „  v  1  res  those  w  .  rGow:  w  i  tr.  suit  iciepr  excess  space  to  m  e  e  *.  te  "eecs 
of  the  operation  Additional  enlarging  operations  mav  be  necessary  on. 
:f  the  data  sets  associated  with  the  affected  windows  are  needed  to 
complete  later  tasks  Under  the  global  approach,  more  windows  would  be 
affected  Sv  the  operations,  increasing  the  Likelihood  that  windows  wit:: 
cud  much  excess  space  woul-J  be  reduced  below  the  size  reeded  to  view 
their  associated  data  sets  This,  in  turn,  would  increase  t:.e  Like!  :  • 
toed  that  additional  enlarging  operations  would  be  required  ty  complete 
'he  c  rrer.t  or  later  tasks  when  the  global  management  approach  is  used. 

While  the  study  tested  a  situation  in  which  an  average  of  S  •  5 
data  ets  could  be  completely  displayed  within  each  row  of  windows,  the 
global  approach  would  affect  even  Larger  numbers  of  windows  when  an 
existing  window  needs  to  be  enlarged  or  a  new  window  needs  to  be  opened 
and  the  value  of  N  is  greater  than  five  Thus,  the  advantage  of  the 
localized  approach  would  be  expected  to  hold,  and  even  increase,  when  S 
is  greater  tnan  five  and  there  are  less  than  MxN  windows  on  the  display 

No  hypotheses  weie  stated  for  the  case  in  which  there  are  less  tha 
M:  N  windows  on  the  display,  data  set  size  variabiiit  •  is  high  and  data 
*et  interdependency  is  low  "The  results  of  the  studv  indicate  however 
that  whe  ,  ‘here  were  less  t..an  1  windows  or.  the  display,  the  global 
window  management  approa-h  required  less  window  management  time  '.Figure 
and  fewer  window  management  ope  rat  lot s  'Figure  101  than  the  localize 
spproarh  when  data  se"  size  variability  was  high  ar.o  data  set  inter- 
-.erender.i' v  was  1  r w  The  difference  in  per forman.ee  between  ti:e  two  win¬ 
dow  matiagemen-  approa-  he  s  while  s  i  gu  i  f  :  .cart  .  was  sma.’.er  'har  t  he 


t  L  I  i  c  L  e  r.C  t*  S  <■  '•  t'  ser  Y  r;  \.l 


,<  ■>  t  *  b 


provided  predict  inn.-'  or  ’.he  resul  ’  s  Secau.s  -he  oasis  c  f  “he  gloc-a. 
•>?pr  ->arh  '  s  advantage  ever  t'.e  localized  appro  .  :  in  this  case  ir  -a - 
rlear  and  the  oHse  ~ve ...  differences  are  relatively  small  there  is  ’ittie 
support  ::r  a  conjectur*1  that  the  advantage  of  the  global  approach  might 
told  for  values  of  N  other  than  the  tested  .  1  u.-  f  fi/e. 


Ter,  or  More  Displayed  a t a  Sets 

'■Then  more  Thai,  ter  windows  were  displayed  s  imul  tar.eous  .  the  total 
lisp-ay  area  was  or.  average,  not  large  enough  to  permit  iewir.g  of  the 
entire  con-ents  of  the  associated  data  sets.  The  third  research  hypo¬ 
thesis  stated  ir.  Thapter  Ill  predicted  that  when  there  were  ten  or  more 
windows  or.  the  display  the  local  iced  window  management  approach  woul  d 
:  e  more  effiter.t  that,  tne  global  approach  f  f  the  interdependency  among 
data  sets  was  high’  The  results  of  the  studt'  support  this  hypothesis 
»r.d  suggest  that,  the  localized  approach  is  more  efficient  than  the 
glotal  approach  ever  when  the  interdependency  among  data  sets  is  low. 
•her.  ter;  or  more  windows  were  on  the  display,  the  localized  approach 
required  less  window  management,  time  (Figu/V  13)  ana  fewer  window  man- 
. gement  operations  ; Figure  iw •  than  the  global  approach  The  advantage 
:  tr.e  localized  approach  over  the  global  approach  was  significant  f-T 
rh  levels  of  data  set  interdependency,  but  was  greater  when  the  inte;  • 
dependency  among  data  sets  was  high  The  advantage  of  the  localized 
arc- roach  was  not  affected  bv  the  level  of  data  set  size  var :ar  •  1 1  tv 
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reduce  * s  s  i z t1  t e  ?  w  h a ...  l  e '  -.  ■  d i  .3 p  .  1  •  v r, ^  t  o n r e p. ~  5  -  r  .  .: 

associated  data  set  It  an  existing  window  needs  to  be  enlarged  o'  a 

new  window  needs  to  be.  -per.ed,  the  localized  approach  mav  reduce  or.lv 
cue  or  two  windows  below  the  site  required  to  view  their  full  contents 
Additional  enlarging  operations  will  be  necessarv  only  if  the  data  sets 
contained  it.  these  windows  are  necessarv  to  complete  the  current  task  or 
s cbseque: r  tasks.  Under  the  global  approach,  however  several  windows 
w .11  be  reduced  below  the  size  needed  to  view  their  full  contents, 
increasing  the  likelihood  that  additional  enlarging  operations  will  be 
required  to  complete  the  current  or  subsequent  tasks  The  likelihood 
that  additional  enlarging  operations  will  be  required  under  the  global 
approach  is  particularly  high  when  the  data  sets  required  to  complete 
tasks  are  highly  interdependent .  because  in  this  case  the  full  contents 
of  several  data  sets  mav  have  to  be  displayed  simultaneously  to  permit 
performance  of  the  task. 

The  study  tested  a  situation  in  which  an  average  of  N  -  5  data  sets 
.odd  be  completely  displayed  within  each  row  of  windows.  Hie  global 
approach  would  affect  even  larger  numbers  >:  f  windows  when  an  existing 
window  needs  to  be  enlarged  or  a  new  window  needs  to  be  opened  and  the 
val ue  of  S  is  greater  than  five  Thus ,  'be  advantage  of  the  localized 
approach  is  expected  to  Hold,  a. id  even  increase,  when  N  is  greater  than 
i  i  vt  and  ’here  are  MxN  nr  more  windows  or.  the  display 


kecommendat ions 

The  objective  of  this  research  was  Co  Jet  ermine  the  relative  eft 
r.cies  of  the  localized  and  global  approaches  to  tiled  window  manag 
t  under  each  of  several  decision  making  scenarios.  bach  of  these 
is  ion  making  scenarios  is  characterized  bv  its  location  along  each 


ee  dimensions 

Whether  or  not  the  windowed  display  area  is  large  enough,  on 
average,  to  permit  ail  open  windows  to  display  simultaneous! 
the  re  -vent  contents  of  the  data  sets  associated  with  them. 

The  variability  in  t.ne  sizes  of  the  data  sets  required  to 
perform  t't  e  decision  making  tasks. 

2  The  level  of  interdependency  among  the  data  sets  required  to 
perform  tre  decision  making  tasks 

The  results  of  the  study  of  human  performance  using  the  localize 

global  window  management  approaches  led  to  the  following  empirica 

cor ted  guidelines  for  the  design  of  window  management  svs tarns 


When  there  is  enough  display  area,  on  average,  to  permit  all  ope' 
rows  *  o  display  simultaneously  the  relevant  contents  of  the  data  s> 
•'elated  w  r  t  n  these  windows  the  fol  vwing  alternatives  are 
■a  mm  ended . 

11  t.ne  variability  in  the  sizes  of  the  data  se"s  required  to  per 
m.  the  derision  making  tasks  is  low  the  1 1 a  .  window  mar.ar.-  ment 


reach  is  recommended  This 
en.de no v  amor?,  the  data  sets 


recommendation  holds  both  vhe 


requi red 


OW  3' 


•r. 


perform 


c  r 


.  <1 


:r  b o i h  nhe  -  var 
st  s  requirec  to  perform 
>  o c.u  i:ed  v i n d o w  m a r . a g e [ue i 
This  research  does  m 
e c c.nnme r.da t ion  app  1  i c ab  1  e 


a:T>o  r. 


e  i  e  " :  s  :or.  rn a k  i  r. g  t  a s  k  s  a  r  e  ri  i  gn  .  r  n e 
a p p ::oa c h  is  ** e c o min e Tided 

provide  suffici-nt  support  for  a  genera* 
o  the  case  in  which  the  data  set  site  var 


til  it  v  is  high  and  the  inter dependency  among  data  sets  is  low  For  the 
tar  t  tcul ar  decision  making  environment  rested .  however,  the  global  win¬ 
dow  management  approach  proved  to  be  superior  to  the  localized  approach 
in  this  c as e 

When  there  is  not  enough  display  area.  or.  average,  to  permit  ail 
open,  windows  to  displav  simultaneously  the  relevant  intends  of  the  data 
ets  associated  with  these  windows,  the  1 o  a  1 i z e d  window  management 
approach  is  recommended  This  recommends c ion  holds  regardless  of  the 
levels  of  size  variability  and  interdependency  among  the  data  sets 
re. aired  to  perform  the  decision  making  tasks 


Limitations  and  Suggestions 
for  Future  Research 

The  research  hypotheses  stated  in  Chapter  III  were  supported 
empirically  bv  the  results  of  the  study  reported  ;r.  Chapters  TV  and  V 
The  hypotheses  are  stated  Lr  a  situation  in  which  a  maximum  of  h  rows 
:  windows  is  permitted  on  a  display  and  an  average  of  S  data  sets  c  at. 
e  complete lv  displayed  within  each  of  these  rows.  The  studv  repo:  ted 
in  Chapters  IV  and  V  tested  a  situation  in  whic:i  M  «<>s  set  equa  1  to 
ard  '•  was  set  equal  to  T  Thus,  empirical  suppo  '  r-.«r  the  research 
'  v.  •r.hes-'S  is  pro”  led  *  he  studv  only  for  these  spec  i  £  ic  valuer, 
i  '■  e  bases  for  “he  research  hypotheses  suggest 
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"..ask  as  a  ^arr  ie  :  pari*.  :  r.  .  »  srudv  i  s  to  d*  t.  e  ra  t  r.e  ;>■:  .  ;  ; .  fa 
a  r.uzr.-er  c  r  2a:a  sets  :s. .  rg  .ne  window  management.  =■■  ,'.r;r  Pa:  t 
•or.  in  the  study  is  ennre.v  voluntary  it  you  choose  to  part .c  i 
will  receive  •'  rutruc:  :or  tr.  the  use  of  the  software,  vou  will  pa 
pate  ir.  four  experimental  sessions .  ana  you  will  he  ask.ec  to  com 
e  a  questionnaire  regarding,  the  window  management  approaches  use 
test  The  experimental  sessions  will  consist  of  two  :0 -minute 
ks  of  "rials  with  brief  rest  breaks  between  blocks  The  entire 


require  aoout  seven  hours  to  complete 


i  o  u  w  i  A  *  r  s  c 


-cher  in  the  amount  of  30  dollars  upon  completion  of  the  studv. 
-dir.g  training,  rest  breaks  and  questionnaire  administration 


this  experiment  will  be  an  interesting  experience  for  v 


possi&.e  tna’  a :  times  vou  ma v 
tance  or  trie  *  as  it  reflects  trie 
.  a  .  a  nil  i  ties  o  :  t  a  .  n  t  s 


reel  frustrated  or  stress*- 
d  1  r.  i c  u  1 1  v  o  f  t  h  e  ti  s  k 


;'ou  have  the  right  to  stop  par"  '  .:  ipac  ing  : a 
•  :  me  if  vou  choose  rr;  rermt-ate  vour  part 
experiment.  vou  v  i ,  1  :  e  *e ive  c a  'merit  ynlv  f 
/on  participated 


have  "bp  r  i  g.b 
.prime-."  If  vou  cec  ide  to  withdraw  v<*ur  da "  a 
p  r  1  x e  u  *  e  r  imroe  d  i  a  r  e  1  v  o  t  h  e  rw ;  sr  :  <ie  r  rift  •:  a 
•  •  .  ta  ’  »  *  .  .  1  not  r>e  possible  ha-:  ruse  ti. 


Address 


Opening  a  Window 


New  Layout  New  Layout 


pt-niiiij  a  Window 


New  Layout  New  layout 


extreme  right  bour.darv  of  a  row  or  between  two  opened,  windows  in 


vou  hit  ENTER  now.  vou  wi 


hat  window  r  is  t  laced  or.  the 


r.ard  siae  ot  window  b  and  the  sire  of  window  b  is  reduced  sure  window 


i  gives  some  of  its  space  to  window  ro 
: t  *  e  c t s  and  hit  'a'  to  give  vour  answer. 


.our.r.  the  ret  rested  graph! 


t  ..  p . ease  tvpe  demo 2  arid  press  ENTER; 

Enter  vour  code  number  and  f  it  the  ENTER  kev  to  star;  tr.e  demo 
You  an  see  there  are  already  eleven  >pen  windows  or.  the  d:  sp .  ay . 
these  windows,  the  contents  or  some  ot  the  data  sets  are  tu-.lv  v  1  s  i  • 
w:  '. e  tr.e  contents  of  other  data  sets  are  partly  visit  1  -  Vou 
wf.etrer  the  :  ■  ••••  *  ■;  of  a  data  set  are  f  r_.lv  o  .  •  .  .  joking  t  - 

.-  '  * '  •  r.e  ...pper  :  ;  .  '  *  ■■met  '  te  wo:.:  .  s 


A 


the  left  hand  side  display .  you  car  see  a  cross  cursor  I;.  the 
of  me  rirst  window  in  row  one  window  k)  Hit  the  right  direc - 
e ■■  four  t imes  This  move s  the  cross  cursor  to  the  middle  of  win- 
Hit  the  ENTER  kev  You  will  now  see  the  new  instruction  "USE 
R  RIGHT  DIRECTION  KEY  TO  ENLARGE  THE  WINDOW"  or.  the  right  hand 
isplav  The  cross  cursor  automatical  iy  moves  to  the  left  boundar;.' 
cow  e  since  there  are  no  windows  on  the  riaht  hand  side  of  window 
dow  e  can  only  be  enlarged  towards  the.  left*.  Now  hit  the  left 


t ;.  o  r. 

k e  y  ten 

times  Then  hit  ENTER 

You 

can 

see 

that  window  e  is 

red 

but  the 

contents  within  it  are 

still 

no  t 

fui  1 

y  disp laved. 

the 

size  of 

window  o  is  reduced  s 

i  nc  e  i 

t  gave  up 

some  c  f  its 

tc  window  e ; .  You  will  have  to  enlarge  window  e  further  : a  a  low- 
fi  same  procedure/  This  time  when  vou  enlarge  window  e.  hit  .he 
i.  rec  t  ion  kev  five  times  Y'ou  car.  see  from  the  asterisk  that  t.ne 
on tents  of  data  set  e  are  now  dispiaved.  Since  we  have  to  get 
,at ion  from  windows  e  and  g.  we  will  have  to  enlarge  window  g  as 
Hit  •  e  ’  •  for  "enlarge" >  and  ENTER  Then  hit  the  down  direction 

f* .  .Sow  r.  i  r.  the  r  i  gh  c  direct  :  c n  y e  v  t  n  r  e  e  times  -  r-e  or  ";i^s 
should  r.ow  r>e  i.:.  r  r.e  middle  of  w ;  ndnv  f  If  vou  r.  i  r  M 


vs'  - :t.  a.v:-s 


. . .  x.  ci  r 


*  s  «=*  >.  r.  *?  a.  iz 


a  t  i 


'•Wei  re  s  ei  i!.ei  si.  u»?  *.  r;  e  v  s  !.  e  is  r.  o  w  :i  s  r 

direction  kev  to  enlarge  window  :  look 


•ew  i ns  *  rue t : on  shown  or.  the  right  hand  side  displav  3u*  wait 
it  net  want  to  enlarge  window  f !  We  are  supposed  t 


emarge  window  g' 

tar.  hit  the  ESC  kev  to  respect  fv  the  window  which  vou  want  ~o 

r.  large  t  rv  it  and  look  at  the  new  ins*  ruction  on  the  right  hand  side 

to" lav  The  new  instruction  on  the  right  hand  side  displav  asKs  vou 
c  " T  S  E  DIRECTION  KEYS  TC  CHOCS E  THE  WINDOW  WHICH  YOU  WANT  TO  ENLARGE" 
it  the  down  direct. or,  <ev  once  and  hit  the  right  direction  kev  four 
lies  The  cross  cursor  should  now  be  in  the  middle  of  window  g.  Hit 

NTER  The  cross  cursor  will  stav  in  the  middle  of  window  g  Hit  the 

vi 

.•intents  of  data  set  g  But  notice  that  window  f  has  been  closed  and 
rata  set  f  has  been  hidden  data  set  f  now  appears  as  a  small  rectangle 
.r.  the  second  row  of  small  rectangles  titled  "HIDDEN  DATA  SETS"  in  the 
top  left  corner  of  the  display  )  A  window  will  be  closed  automatically/ 
/hen  it  is  fullv  covered  bv  another  window  This  happens  when  the  space 
L e : t  tor  the  window  is  verv  small  Now.  since  vou  can  view  the  full 
:or."en*s  of  data  sets  e  and  g,  vou  can  count  the  specified  graphic 
objects  ar.d  answer  the  question 

We  will  now  proceed  to  the  next  question.  Question  !•-»  asks  you 
"T- at  :s  the  •oral  number  of  parallelograms  contained  ir.  data  sets  i  ar.  t 
: "  j  ir.ee  a  window  for  data  set  p  hasn't  vet  been  opened  you  will  ha  •>■ 
~o  joeo  ;  •  -  o  i  low  "he  rroceclure  ‘  >  open  a  window  ar.d  put  window  p 

e*weer.  v :  -  dows  g  and  ’  Window  p  w :  II  *0  openen.  nut  v  u  w  •  .  .  tv 


.  f 


->•*  --r  r  ur.:  corner 


LP;d-W  g  .  i T .  ...  n  : a 0 


re  sizes  or  izrscvs  ^  and 


after  g : v : ng  up  space,  that  it  was 


now  it r t at 5  as  a  shai  *.  rectang.e  in  me  seconc  row 


m  m.e  tor  left  corner  or  the  display 


i ;  r.c  e  '/o'. 


contents  of  window  p,  vou  wi .  .  nave  to  enlarge  window  p  Use  the 
enlarging  procedure  tc  do  this  After  enlarging  window  p.  vou  will  a 

IB 

have  to  reopen  window  f  to  answer  the  question  Window  f  was  opened 
earl ie. ,  but  was  automatical m  closed  when  we  enlarged  window  g.  To 
ia«te  space  for  a  window  that  was  opened,  but  later  closed,  we  rearer. 


undov  rather  than  open  it 


reopen  window  f.  hit  ’r'  and  then  hi 


EN-r?  An  arrow  cursor  is  now  shown  m  the  first  small  rectangle  of 
second  row  at  me  top  of  the  display  Hit  the  right  direction  kev  on 
7" e  arrow  cursor  moves  to  the  small  rectangle  containing  character  f 
hit  the  ENTER  kev  The  arrow  cursor  is  now  shown  at  the  left  boundar 
c :  window  k  Now  hit  the  right  direction  kev  five  times  The  arrow 
..rscr  moves  to  the  right  bounda*  /  of  window  row  one  .on  the  r i gh r  ha 
site  of  window  e )  Now  hit  ENTER  The  size  of  window  e  is  reduced  t 
T.ar.e  space  for  window  f  Window  f  is  now  reopened  Since  vou  cannot 


•v  the  full  contents  of  window  f  vou  will  have  to  enl; 


..  rave  enlarged  wire: 


our.:  -he  spec  i 


i  -»  -  <1 !'  s ^ t:  7  * '  *"■  <\  r r*  j  *  :•  r  it v.1  v  v  c  ■.' t‘-  r.  o per,  w  i  ij..  -  r. e  i*  7  -  • 

'  7;  cSt  windows  .  7nt?  -7  or  7  en  7  s  or  some  of  7  i\e  da  7  a  sets  are  t  ^  ^  v  v  ;  ;  - 

ble  .  wr.i.e  'he  conter.es  of  other  data  sets  are  part  Iv  visible  Now  Loo 
.it  the  question  on  the  right  hand  side  cisplav  The  question  leuuires 
•/O'.;  to  c  our.t  and  enter  the  total  number  of  squares  i  r.  data  sets  e  ir.d  g 
Since  vou  cannot  view  the  full  contents  of  either  data  set  e  or  data  se 
2  vou  wili  have  to  enlarge  their  windows 

To  enlarge  window  e.  first  hit  '  e '  •  Cor  "enlarge"  1  and  ENTER.  hr. 

the  right  hand  side  display  vou  can  see  the  new  instruction  "USE 
DIRECTION  KEYS  TO  CHOOSE  THE  WINDOW  WHICH  YOU  WANT  TO  ENLARGE" .  If  you 
look  at  the  left  hand  side  display,  vou  can.  see  a  cross  cursor  in  the 
middle  of  the  first  window  in  row  one  (window  k; .  Hit  the  right  direc¬ 
tion  key  four  times.  This  moves  the  cross  cursor  to  the  middle  of  win¬ 
dow  e .  Hit  the  ENTER  kev  You  will  now  see  the  new  instruction  "USE 
LEFT  OR  RIGHT  DIRECTION  KEY  TO  ENLARGE  THE  WINDOW"  on  the  right  hand 
side  display.  The  cross  cursor  automatically  moves  to  the  left  bour.dar 
of  window  e  Now  hit  the  left  direction  kev  ten  times  Then  hit  ENTER 
You  tar,  see  that  window  e.  is  enlarged,  but  the  contents  within  it  are 
sr.Al  not  fully  displayed,  while  the  size.,  of  the  other  windows  in  the 
same  row  are  reduced  < s ince  they  gave  up  some  of  their  space  to  w i ndow 
e  You  will  have  to  enlarge  window  e  further  This  time  when  you 
enlarge  window  e,  hit  the  left  direction  key  five  times  You  can  see 
from  'he  asterisk  that  the  full  contents  of  data  se'.  e  are  now  dis¬ 
played  Since  we  have  to  get  information,  from  windows  e  and  2.  we  w;  1  . 
rave  to  enlarge  window  g  as  well  Hit  '  e '  for  "er:i  arge  '  ind  r,NTE? 


lew  •  *  :  .'.r.r.v  r:  ; row  ;v:vt-:;eo  .-on  tr.no  h  v  i e  w  t  r  *r  t  .  .  on 

t  -r.ts  of  window  r. .  vou  vi .  1  have  to  enlarge  it  After  you  have  enlar 
« :  r-dow  •  count  the  spec  if:  ed  graphic  objects,  hit  'a'  ar.d  give  your 
i  3  we  r 

■;  -  -  c 


You  'an  use  the  backspace  key  to  correct  your  input  before  y 
hit  the  ENTER  kev 

The  ESC  kev  can  he  very  useful  when  vou  type  a  command  ar.d  e 
it.  but  then  change  /our  mind  Hitting  the  ESC  kev  at  this 
point  will  "rndo"  the  last  command  you  entered  and  bring  the 
system  back  r0  where  it  was  before  you  entered  that  command 
But.  there  are  four  exceptions  about  the  ESC  kev 
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You 

cannot 

"undo ” 

the  answe 

r  you  ga\ 

,re  . 
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You 

cannot 

"  undo  ’’ 

a  window 

that  has 

been  opened 
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You 

•"  annot 

" undo” 

a  window 

that  has 

been  enlarged 
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You 

car.no  t 

" undo " 

a  window 

chat  has 

beer,  reopened 

i  £  erne  n ' 


window  lana^mer."  easv 


moceratelv  easv 
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«"r.er;  the  data  set  sizes  are  low  variability,  the  ;ata  se 
interdependency,  and  the  screen  hasn't  yet  been  filled  v 
sets,  how  satisfied  are  you  with  the  localized  approach 
management  ? 
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ir.te  l  dependent  v ,  and  the  screen  has  been  filled  with  dat 
satisfied  are  you  with  the  localized  approach  to  window 

2  3  a  5 

erne Iv  j us t  not  satisfied 

sfied  satisfied  at  all 


just  not  satisfied 

satisfied  atari 


when  the  data  set  sizes  are  low  variability,  the  data  se 
i " terdependenev ,  how  satisfied  are  vou  with  the  localize 
to  window  management  ? 
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Vhen  the  data  set  sizes  are  high  variability  the  data  sets  are  1 
interdependency,  and  the  screen  hasn't  vet  beer,  filled  with  data 
sets,  how  satisfied  are  you  with  the  localized  approach  to  window 
management 
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'/her.  the  data  set.  sizes  are  nigh  vanabi  •  itv,  the  data  sets  are  . 
i  r.terdeper.dencv  and  the  screen  has  been  filled  with  data  sets  r 
satisfied  are  you  with  "he  .  ■  .alized  approacn  to  window  manage me; 
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i s f i e d  satisfied  at  a.  i 

When,  line  data  set  sizes  are 
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high  var iahi 1 i - v .  the  data  set  s  are  . 
i  e d  are  v o u  w  i  t h  *  h e.  ioca.  i  z e d  approa c 
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the  data  sets  are 
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window  managemer. 
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when  the  data  se*  sines  are  .  >w  var iabi i i tv ,  the  data  sets  are  high 
interdependency .  how  sa-: sired  are  you  with  the  global  approach  to 
window  management  ? 
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a  when  the  data  set  sires  are  high  var iabi 1 i tv .  the  data  sets  are 
interdependency,  and  the  screen  hasn’t  yet  been  filled  with  data 
sets  how  satisfied  are  vou  with  the  global  approach  to  window 
management  1 
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sets  how  satisfied  are  .-ou  with  the  global  approach  to  window 
management  ? 
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at  all 


c  Vhen  the  data  fie'  sizes  are  high  variability,  the  data  sets  are  hi< 
interdependency,  and  trie  screen  has  been  filled  with  data  sets,  no. 
satisfied  are  vou  with  the  global  approach  to  window  management 
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rfotar.^es  contained  in  lata  se 
a no  rectangles  ontuined  in  ia: 

es* . j n  1 i 

What  is  tr.e  total  -.umber  o:  rec  tangles  ar.d  par  a .  .  e  .  egrams  . 

data  e  r  s  l  and  t 

t  rectangles  and 
caber  t  f  rec‘ angles 


the  total  number  of  parallelograms  and  scares  contained 
s  e  and  j ’ 

tie st.  tor.  15: 

Vh  a  t  is  the  difference  between  the 
contain?  -  in  data  set  q  and  the  tot 
parallelograms  contained  _r.  data  se 

west  ion  If 

What  is  tne  total  number  of  circles  and  trapezoids  contained  in  data 
rets  g  ar.d  s" 

re  s  t  i  on  1  "  . 

’-.■hat  is  the  difference  between  the  total  number  of  ellipses  and  squares 
contained  in  data  set  c  and  the  total  number  of  trapezoids  and 
rectangles  contained  in  data  set  -? 

west  ion  13: 

What  :s  'he  difference  between  the  total  number  of  ellipses  ar.d  squares 
contained  in  aata  se'  k  and  tr.e  total  number  of  ellipses  and  squares 
contained  in  data  set  p? 

-  e  S  t  i  ■  j  n  1  ?  • 

What.  :s  the  difference  between  the  total  number  of  ellipses  and 
rectangles  contained  in  data  set  h  and  the  total  r.umoe r  of  ellipses 
and  rectangles  contained  in  data  set  n? 

i  e  s  t  i  c  n  1 0 

What  is  the  total  number  of  circles  and  squares  contained  in  data  set-:. 
a  d  r  i  c  ' 

of  ellipses  and  cir  les 
trapezoids  ar.d 

estior,  12 

What  is  tr.e  'ota  1  number  of  rectangles  and  •  rapezo :  ds  cot.- a:  red  in  dat  > 
'i  *1  S  ci  r.  O  5 


’What  is  the  difference  between  the  'otal  number 
contained  in  data  set  q  ar.d  the  total  number  of 
parallelograms  contained  in  data  set  d? 


u  e  s  1 1  o  r.  .  ; 

What  is  the  difference  between  the  total  number 
trapezoids  contained  in  data  set  k  and  the  tor a 
r.n.d  r  rate  to  ids  contained  it  lata  set  p 


6 sci  on 

W1  -  a  t  is  the  difference  between  the  total  numbe  r  of 
parallel  ograms  contai  ned  in  data  sen  c  and  trie  tota 
-i r.d  p  ci  r*  ci  -  w.  &  *.  o  g  t"  rn s  c  o  n  r  <j  i  p.  t*  ci  in  '.let  *  js  s  t. 

eszLor.  2z 

IT: at  is  the  difference  between  the  total  number 
rectangles  contained  in  data  set  1  and  tne  tota 
parallelograms  contained  in  data  set  p? 

e  S  T  1 0  Tl  J  *3 

IT. at  is  the  tota.  numbe r  of  circles  an<i  squares  contained  in  data  sc-, 
h  and  k  ’ 

esc  ion  2~ 

'What  is  the  difference  between  the 
contained  in  data  se*  a  ar.d  and  the 
squares  contained  in  data  set  n  ’ 

estion  28  . 

Wh a t  is  the  difference  between  the  total  numbe r  of  trapezoids  ar.d 
car a  1 1 e Lograms  contained  in  data  set  j  and  the  total  number  of 
ellips-s  and  rectangles  contained  in  data  set  e° 

estion  29: 

-Tat  is  the  difference  between  the  total  number  of  ellipses  and 
rectangles  contained  in  data  set  *  ar.d  the  total  number  of  ellipses 
an c  rectangles  contained  in  data  set  q? 

estion  30 ' 

What  is  the  total  number  of  rectangles  and  parallelograms  contained  i 
data  sett  d  and  s? 

estion  3 1 

What  is  the  difference  between  the  total  number  of  rectangles  ar.d 
trapezoids  contained  in  data  set  i  and  the  total  number  of  rectangles 
and  trapezoids  contained  in  data  set  r7 

What  is  tne  total  number  of  parallelograms  and  squares  contained  in 
data  sets  b  and  g7 


total  numbe r  of  ellipses  and  squar 
total  number  of  ellipses  and 


vt  ellipses  ar.d 
number  of  :  ire 


estion  3; 

and  •'  ircle 
ri  rid 

parallelograms  contained  in  data  se--  f7 


WTiat  is  the  difference  between  the  tota  i  number  .-f  "q'-cps 
contained  in  data  set  c  and  the  total  number  of  trapezoids 


s  1 1  or.  ' 

«p.dC  is  Cftt?  r  o  fa*.  .*:TPr  r  ;  *'  r  /iV:*-  r  ■:  cr-va  ined  1  r.  -ia  1  a 

sets  1  and  ' 

..'uesti  on  :■ 

What  is  the  difference  Between  the  total  number  of  ellipses  and  s  ;  ;a:ss 
contained  in  data  set  p  and  the  total  number  or  trapezoids  and 
rectangles  contained  in  data  set  c': 

Question  36 

What  is  the  difference  between  the  total  number  of  ellipses  and  squares 
contained  in  data  set  h  and  the  total  number  of  ellipses  and  squares 
contained  in  data  set  Ic? 


re  rdener.aenc  v  .asic 


luestion  1: 

What  is  the  difference  between  the  total  number  of  ellipses  and 
rectangles  contained  in  data  set  e  and  the  total  number  of  ellipses 
and  rectangles  contained  in  data  set  j° 


Question  2 

What  is  the  difference  between  the  total  number  of  circles  and  squares 
contained  in  data  set  e  and  the  total  number  of  circles  and  squares 
contained  in.  data  set  j  7 


uestion  3 : 

What  is  the  difference  between  the  total  number  of  ellipses  and  circles 
contained  in  data  set  p  and  the  total  number  of  trapezoids  contained 
in  data  sets  e  and  j? 


Question  4 : 

What  is  the  difference  between  the  total  number  of  rectangles  and 
squares  contained  in  data  set  p  and  tne  total  number  of  parallelograms 
contained  in  data  sets  e  and  j  ? 


uestion  5 : 

What  is  the  sum  of  the  number  of  trapezoids  contained  in  data  set  p, 
ellipses  contained  in  data  set  j,  circles  contained  in  data  set  t,  and 
rectangles  contained  in  data  set  e? 

ue s cion  6 

What  is  the  total  number  of  parallelograms  contained  in  data  sets  e 
p  and  t 7 


lues  Cion 

What  is  the  sum  of  the  number  of  ellipses  contained  in  data  set  p 
rectangles  contained  in  data  set  j.  squares  contained  ir  data  set  q 
and  trapezoids  contained  in  data  set  t 7 
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"hat  is  the  ditterer.ee  between  the  total  :-jr.r;c: 
data  bets  p  and  t  and  the  rota.  number  or  sosares 
sets  e  ana  1  ? 
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uestion  ■ 

"hat.  is  the  total  number  or  t  ectangl es  contained  in  data  sets 


me st ion  10 

~hat  is  the  sum  of  the  number  of  squares  contained  in  data  set  p 
parallelograms  contained  in  data  set  e  trapezoids  contained  cat 
set  q ,  and  ellipses  contained  in  data  set  j  ? 

uestion  11 

"hat  is  the  ’Total  number  of  circles  contained  it  data  sets  c.  e .  i 

uestion  12 

"hat  is  the  difference  between  the  total  number  of  trapezoids  conta 
in  data  sets  p  and  q  and  the  total  number  of  rectangles  contained  i 
data  sets  *  and  t ? 

uestion  13 

'"hat  is  the  total  number  of  squares  contained  in.  data  sets  c .  e,  1. 
k? 

tie s t ion  la  : 

"hat  is  the  difference  between  the  total  number  of  rectangles  conta 
it.  data  sets  p  and  q  and  the  total  number  of  trapezoids  contained  i 
data  sets  j  and  t? 

.eshor.  15: 

-hat  is  the  sum  of  the  number  of  circles  contained  in  data  set  e, 
squares  contained  in  data  set  b.  ellipses  contained  in  data  set  c. 
t  a  r  a  1 .  e  1  o  grams  contained  in  data  s*»f  i? 

.e s  t ion  lb: 

"hat  is  the  difference  between  the  total  number  of  trapezoids  conta 
ir.  data  sets  k  and  p  and  the  total  number  of  ellipses  contained  in 
data  sets  j  and  t? 

_estior.  I” 

"hat  is  the  sum  of  the  number  of  ellipses  contained  in  data  set  e . 
circles  contained  in  data  set  i  ,  parali e  icgrams  contained  in  data  s 
q  and  squares  contained  in  data  set  o? 

uesiio  n  1  f. 

-hat  is  the  total  number  of  circles  contained  in  data  sets  b  t. 


What  is  the  ditference  be*  veer;  *  he  :o‘.h  r 
rectangles  contained  in  data  set  f  ana  the 
and  rectangles  contained  ir.  data  set  r 

uo  s  t i c  n  10 

What  is  the  difference  between  the  total  number  of  cir-  les  ar.d  squares 
contained  in  data  set  k  and  the  total  number  of  circles  and  squares 
contained  in  data  set  p7 

uestion  11 

What  is  the  difference  between  the 
contained  in  data  set  a  and  the  ru¬ 
in  data  sets  e  and  i? 

uestion  21 . 

What  is  the  difference  between  the  total 
squares  contained  in  data  set  q  and  the 
contained  in  data  sets  j  and  o? 

uestion  23 

What  is  the  sum  of  the  number  of  trapezoids  contained  ir.  data  set  c  , 
ellipses  contained  in  data  set  t.  circles  contained  in  data  set  h .  and 
rectangles  contained  in  data  set.  b7 

uestion  2k. 

What  is  the  total  number  of  parallelograms  contained  in  data  sets  f.  >. 
p,  and  r? 

uestion  25. 

What  is  the  sum  of  the  number  of  ellipses  contained  in.  data  set  e 
rectangles  contained  in  data  set  m.  squares  contained  in  data  set  a, 
and  trapezoids  contained  in.  data  set  l? 

uestion  26  . 

What  is  the  difference  between  the  total  number  of  circles  contained  in 
data  sets  j  and  q  and  the  total  number  of  squares  contained  in  data 
sets  b  and  o? 

ues t ion  2 7 . 

What  is  the  total  number  of  rectangles  contained  it;  data  sets  c  d 
n  d.  ti  ? 

uestion  13  ■ 

What  is  the  sum  of  the  number  of  squares  contained  in  data  set  r  . 
parallelograms  contained  in  data  set  k  trapezoids  contained  in  oats 
set  r  and  ellipses  contained  in  data  set  p? 

uestion  2 1 

What  is  the  total  number  of  circ.es  contained  :r  da  -  a  se  •  s  a.  ;  m 


number  of  rectangles  and 
total  number  of  parallelograms 


total  number  f  ellipses  ir.d  circles 
tal  number  of  trapezoids  contained 
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